ABSTRACT: Cardiovascular disease is the leading cause of sudden death in the world. The etiology of sudden cardiac death involves a wide range of diseases, but seldom pericardial cysts. A pericardial cyst is an uncommon cyst usually located in the middle mediastinum and rarely in the posterior part. They are usually harmless and asymptomatic. Here, we present a case of a 63-year-old woman who presented with dyspnea and hoarseness, but died suddenly after a CT scan was attempted. The detailed forensic pathologic and histologic examination revealed a pericardial cyst located in the posterior mediastinum. Toxicology and biochemistry tests, including tryptase, found no competing cause of death.
KEYWORDS: forensic science, forensic pathology, pericardial cyst, sudden death, cardiac death, computed tomography (CT) Pericardial cysts are benign cysts located in the mediastinum. They have a prevalence of 1:100,000 and are congenital in origin relating to persistence of a ventral recess in the pericardial coelom (1) . They are typically located in the right (51-70%) or left cardiophrenic angle (28-38%) and rarely in the posterior or anterior mediastinum (8-11%) (2) . The size of the cysts varies from 2 to 28 cm (3) . Histologically, the cysts are lined with a single layer of mesothelial cells and connective tissue with embedded collagen and elastic fibers. Pericardial cysts are usually asymptomatic and found incidentally on chest X-rays. Symptoms occur in about one-third of cases and are caused by pressure from the cyst on adjacent organs. The symptoms consist of chest pain, dyspnea, and persistent cough (4) .
In this article, we report the sudden death of a 63-year-old woman with a giant pericardial cyst located in a rare position. Review of the literature revealed no similar cases to the one presented here.
Case Report

Medical History
A 63-year-old woman presented at her family doctor with dyspnea and hoarseness over the last few months. She had a past medical history of diabetes and had been a smoker for several years. Chest X-ray showed a mass at the left lung hilum and the patient was referred for further examination on suspicion of lung cancer. Subsequent computer tomography (CT) with contrast was performed and shortly after, 5-10 min, the patient showed signs of difficulty breathing, loss of consciousness, and finally cardiac arrest. The CT revealed a cyst in the pericardium and an attempt at ultrasound-guided aspiration was performed during resuscitation. One hundred milliliters of yellow fluid was drawn from the cyst, but a reduction of the size could not be detected. Despite resuscitation for 36 min, the patient died.
Autopsy Findings
As the woman died suddenly and unexpectedly an autopsy was performed, in accordance with Danish law, at the Department of Forensic Medicine, University of Aarhus with a detailed pathologic external and internal examination as well as extensive laboratory tests. Prior to the autopsy, a postmortem CT scan was performed.
The external examination revealed signs of resuscitation with lacerations on the chest with underlying fractures of the sternum and costae.
The internal examination showed an intact, thin-walled, cyst (7 9 79 11 cm) in the upper posterior part of the pericardium. The cyst was limited upwards by the pulmonary arteries, the tracheal bifurcation and the trachea, to the front by the left atrium and the aorta and to the sides by the right and left lung (Fig. 1) . The capsule of the cyst was quite thin and contained 200 mL of light brown fluid (Fig. 2) . The aorta and the right coronary arteries showed signs of moderate atherosclerosis with no narrowing of the lumen. The left coronary artery showed moderate to severe atherosclerosis with up to 50% narrowing of the lumen. No other pathologic abnormalities were found.
Blood and tissue samples were taken for additional toxicologic, biochemical, microbiologic, and histopathologic examinations.
Imaging Results
The postmortem CT scan showed a large, unilocular cyst (7 9 7 9 11 cm) with homogenous contents in the posterior part of the pericardium (Fig. 3) . The cyst appeared to exert a slight pressure on the pulmonary arteries, the trachea and possibly the departure of the left coronary artery. The postmortem scan was described by a radiologist associated with Department of Forensic Science, Aarhus University and matched the description from the antemortem scan as well as the pathologic findings. The cyst identified by the CT scans and at autopsy corresponded to the hilar mass described on the antemortem chest radiograph.
Histopathologic Findings
The histopathologic examination confirmed the diagnosis of a unilocular pericardial cyst. The cyst wall was lined by a continuous mesothelial layer with flattened epithelial cells, covering a thin fibrous wall of loose connective tissue with no muscular fibers (Fig. 4) .
Additional Tests
The toxicology revealed amiodarone and metformin in therapeutic doses. A blood sample was analyzed for tryptase and a level of 21 lg/L was found. This is a minimally elevated level, which is not sufficiently elevated to allow diagnosis of anaphylaxis or reaction to injected contrast. Values of <12 lg/L are considered normal in living persons, whereas levels above 45 and 110 lg/L have been suggested as indicators of fatal anaphylaxis in forensic literature (5, 6) .
Blood analysis for blood glucose revealed mildly increased glycated hemoglobin (HbA1c) indicating a less than optimal diabetes regulation. The microbiologic samples showed no growth after 4 days. Overall, the additional tests were not attributed any significance in the death.
Discussion
Pericardial cysts are rare mediastinal abnormalities. They are often discovered incidentally, as they seldom present with symptoms, and are typically located in the right or left cardiophrenic angle. In this case, there were symptoms of dyspnea and hoarseness for months before discovery. In addition, the cyst was located in an unusual position in the posterior mediastinum, where it may have caused a pressure on the pulmonary arteries, the trachea and possibly the left coronary artery.
Pericardial cysts are usually benign, but there have been reports of more serious complications, which include cyst rupture (7), cardiac tamponade (8) , and obstruction of right mainstem bronchus (9) . In one case, sudden death was reported in a 44-year-old man following a stress test (10) . The subsequent autopsy showed a giant pericardial cyst above the atria, which were believed to be responsible for the death. To our knowledge, sudden death from a pericardial cyst has not been reported besides the above-mentioned case and our own. In our case, the patient went into cardiac arrest shortly after examination with a CT scan. The possibility of the contrast fluid triggering an anaphylactic reaction was considered, but was excluded because of postmortem tryptase analysis. In addition to the previously listed complications, pericardial cysts have been shown to induce cardiac arrhythmias, including atrial fibrillation (11) (12) (13) and ventricular tachycardia (14) . Both atrial fibrillation and ventricular tachycardia are associated with an increased risk of sudden cardiac death (15, 16) . In our case, the location of the pericardial cyst with compression of the atria and thereby the sinus node area may have resulted in a fatal arrhythmia causing sudden death. Another possible mechanism of death is compromised hemodynamics from the pressure of the cyst on the adjacent organs. The cyst occupied a large portion of the pericardium (300 mL before drainage), which very likely reduced cardiac preload resulting in lower cardiac output and oxygen delivery. The close relation to the trachea and tracheal bifurcation resulted in a degree of pulmonary obstruction compromising oxygen uptake. The possible pressure on the left coronary artery, which was already compromised from atherosclerosis, may have resulted in further narrowing of the artery. The clinical significance of the pressure of the cyst is supported by the symptoms of dyspnea and hoarseness, which were likely caused by pressure of the airways. It is also possible that the hoarseness was related to a direct pressure of the left recurrent laryngeal nerve looping under the aortic arch, in which case it still supports the clinical significance of the pressure of the cyst. When the patient was placed in a supine position during the CT scan, pressure on the adjacent organs may have increased further compromising both pulmonary and cardiac function resulting in sudden death. In both previously reported cases resulting in sudden death, the cyst was located in the upper posterior part of the mediastinum, which may have played a part in the severity of the complications. Most authorities recommend the treatment of pericardial cysts only in symptomatic patients. Treatment involves surgical excision or drainage of the cysts. Asymptomatic cases are managed conservatively with a close follow-up (3). In asymptomatic cases, where the cyst is in the upper posterior mediastinum, it may be safer to assume a more aggressive treatment plan than follow-up.
Conclusion
The death was sudden, unexpected, and presumed to be caused by a pericardial cyst. The disorder is usually considered innocuous, but a position in the upper posterior mediastinum may be one indicator of potentially more severe sequelae, which should be considered in the management of this entity.
